Prevention of autoimmune type I diabetes by CD4+ suppressor T cells in superantigen-treated non-obese diabetic mice.
The development of autoimmune type I diabetes in the NOD mouse appears to be controlled by both genetic and environmental factors. This investigation was initiated to determine whether exogenous superantigens, as environmental factors, can influence the development of diabetes. Several staphylococcal enterotoxins (SE) (SEA, SEC1, SEC2, or SEC3), which are known superantigens, were injected i.v. into female NOD mice at 4 and 10 wk of age. At 32 wk of age, the incidence of diabetes in the SE-treated mice ranged from 6 to 12.5%; this was significantly lower than that of mice treated with PBS--64%. There was no significant difference in effectiveness among the various SE used. SE induced a modest decrease in T lymphocytes bearing specific V beta TCR 2 wk after injection, but this effect did not persist past 4 wk. To elucidate the mechanism of the SE effect, suppressor activity in SE-treated mice was evaluated. Splenocytes from SE-treated mice inhibited the transfer of diabetes by splenocytes from acutely diabetic NOD mice when injected into irradiated young NOD mice; only 10% became diabetic. In contrast, 83% of the mice receiving splenocytes from PBS-treated control mice became diabetic. Suppressor activity of splenocytes from SE-treated mice was diminished by the depletion of CD4+ T cells, but not by the depletion of CD8+ T cells, indicating that the suppressor cells belonged to the CD4+ T class of lymphocytes. On the basis of these observations, we conclude that exogenous superantigens activate CD4+ suppressor T cells, leading to the prevention of autoimmune type I diabetes in NOD mice.